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(57) ABSTRACT

There are provided an optical surface protection film capable
of permitting even a visual inspection of a coated body having
a fine roughness, such as a prism sheet, to be performed under
the condition that the protection film 1s attached to the coated
body and excelling 1n adhesion reliability without an optical
adverse effect on the coated body, and an optical film with the
surface protection film. The optical surface protection film (1)
has a base material layer (10) and an adhesive layer (12)
stacked on one surface of the base material layer. The surface
of the base material layer (10) on the side of the adhesive layer
(12) has an arithmetic surface average roughness (Ra,) of
0.65 um or less. The other surface of the base material layer

(10) has an arithmetic surface average roughness (Ra;) 01 0.6
UM Or more.

12 Claims, 1 Drawing Sheet
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SURFACE PROTECTION FILM AND
OPTICAL FILM WITH SURFACE
PROTECTION FILM

This application 1s the U.S. National Phase under 35 U.S.C.
§371 of International Application No. PCT/IP2007/069203,
filed Oct. 1, 2007, which claims priority to the Japanese
Patent Application No. 2006-283881, filed Oct. 18, 2006. The

International Application was not published 1n English under
PCT Article 21(2).

FIELD OF THE INVENTION

The mvention relates to a surface protection film for optical
films (optical sheets) used i liquid crystal displays (LCDs),
plasma displays, organic electroluminescence (EL) displays,
field emission displays, and so on, and also to an optical film
with surface protection film. In particular, the invention pret-
erably relates to a surface protection film for an optical film
having a fine uneven pattern such as a lens sheet or a prism
sheet including a prism-patterned portion of an acrylic resin
or the like precisely-formed on the surface of highly trans-
parent polyester film or the like.

BACKGROUND ART

Hitherto, when processing or conveying plastic products or
metal plates, the adherend 1s protected by adhering a surface
protection film temporarily so as to prevent the adherend from
injuring. As such surface protection film of products, an adhe-
stve 11lm having a pressure-sensitive adhesive layer provided
at one si1de of a base film 1s used.

Particularly when an optical sheet (optical film) called
prism sheet or lens sheet 1s used as an adherend, a rubber-
based pressure-sensitive adhesive 1s generally used for the
surface protection film so as not to optically affect the pre-
cisely-formed prism (lens) pattern of acrylic resin (see, for
example, Patent Document 1 below). However, since the
prism surface has an uneven pattern in the order of several 10
wm, 1ts contact area with the pressure-sensitive adhesive 1s
very small as compared with other adherends. Theretore, 1t 1s
difficult to stably attach the protection film to the prism face.

For this disadvantage, a technique 1s proposed 1n which the
pressure-sensitive adhesive layer 1s made thick so that 1t can
more closely adhere to the uneven pattern of the prism. In this
case, however, the pressure-sensitive adhesive 1s unevenly
distributed into the uneven pattern of the prism so that the
light transmittance can be made uneven, and as a result,
another disadvantage arises in that unevenness of pressing
marks (imprinting marks) 1s produced 1n the appearance of
the protection film attached to the prism face, so that it can be
difficult to perform an appearance inspection of the prism
sheet together with the protection film attached thereto.

In order to prevent the unevenness in the appearance, a
surface protection film with a rough surface (with a large
surface roughness) may be attached to the prism sheet. In
such a case, however, the surface protection film causes defor-
mation of the prism shape so that dot-like optical defects can
be produced 1n the prism sheet. The dot-like optical defects
can degrade the optical properties of the prism sheet and
render the product valueless.

However, there 1s a trade-off between these disadvantages,
and 1n conventional technologies, there has been no surface
protection film that can overcome both disadvantages at the
same time.

Patent Document 1: Japanese Patent Application Laid-

Open (JP-A) No. 11-181370
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2
DISCLOSURE OF INVENTION

Objects to be Achieved by the Invention

An object of the mnvention 1s therefore to address the draw-
backs described above and provide an optical surface protec-
tion {1lm that allows an appearance mspection of an adherend
thereto such as a prism sheet having a fine uneven pattern,
does not affect optical properties of the adherend, and has a
high level of adhesion reliability. Another object of the inven-
tion 1s to provide an optical film with surface protection film
using such a surtace protection film.

Means for Solving the Problems

As a result of investigations to achieve the objects, the
inventors have found that the objects can be achieved using
the surface protection film described below, and completed
the mnvention.

Specifically, the invention 1s directed to an optical surface
protection film including a substrate layer and a pressure-
sensitive adhesive layer placed on one side of the substrate
layer, wherein the substrate layer has a pressure-sensitive
adhesive layer-side surface with an arithmetic average sur-
tace roughness (Ra,) of 0.65 um or less and another surface
with an arithmetic average surface roughness (Ra, ) of 0.6 um
Or more.

The optical surface protection film of the invention is con-
figured to include the specific substrate layer and the pres-
sure-sensitive adhesive layer and therefore allows an appear-
ance mspection of an adherend having a fine uneven pattern,
does not affect optical properties of the adherend, and has a
high level of adhesion reliability. Particularly when the pro-
tection film and the adherend are used 1n the form of a roll,
optical defects and pressing marks (imprinting marks) can be
prevented, which would otherwise be significant. In addition,
since the adherend with the surface protection film can be
casily subjected to an appearance mspection, workability can
be significantly improved as compared with conventional
techniques.

It 1s noted that the surface protection film of the invention
1s intended to include not only films but also other film-like
products such as surface protection tapes and surface protec-
tion sheets.

The optical surface protection film 1s characterized in that
the arithmetic average surface roughness (Ra, ) 1s 0.6 or more
and that the other arithmetic average surface roughness (Ra,)
1s 0.65 or less. The use of the substrate layer having such
characteristics allows prevention of optical defects and press-
ing marks (1imprinting marks). As used herein, the term “arith-
metic average surface roughness™ refers to values measured
according to JIS B 0601. More specifically, the arithmetic
average surface roughness may be measured under the fol-
lowing measurement conditions: VSI mode (vertical scan-
ning interference mode); Michelson interference mode;
objective lens, x2.5; internal lens, x0.5; measurement range,
S mmx5 mm; threshold, 1%. For example, the arithmetic
average surface roughness 1s preferably measured with an
optical profiler NT-3300 (manufactured by Veeco Corpora-
tion).

The surface protection film preferably has a haze value of
30 to 75%. As used herein, the term “‘arnthmetic average

surface roughness” refers to values measured according to JIS
P 8116.
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The thickness of the pressure-sensitive adhesive layer 1s
preferably from 2 to 10 um. When such a pressure-sensitive
adhesive layer 1s used, defective appearance or an adverse
cifect on the optical properties can be more reliably pre-
vented, and a high level of adhesion reliability can be pro-

vided.

Further, the pressure-sensitive adhesive layer 1s preferably
made of a rubber-based pressure-sensitive adhesive.

In addition, the surface protection film with optical film of
the 1nvention 1s characterized by including the optical film,
specifically a prism sheet, and the optical surface protection
film attached to one or both sides of the optical film. The
optical film of the invention 1s equipped with the surface
protection film having the advantage described above and
therefore allows an appearance inspection while attaching the

protection film, and i1t does not affect optical properties of the
adherend, and has a high level of adhesion reliability.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross-sectional view showing an embodiment of
the use of the optical surface protection film of the invention;
and

FIG. 2 15 a cross-sectional view showing another embodi-

ment of the use of the optical surface protection film of the
invention.

DESCRIPTION OF REFERENCE SYMBOLS

In the drawings, reference numeral 1 represents an optical
surface protection film, 10 a substrate layer, 12 a pressure-
sensitive adhesive layer, 14 a release-treated layer, and 2 an
optical sheet (prism sheet).

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

Embodiments of the invention are described in detail below
with reference to the drawings.

As shown 1n FI1G. 1 or 2, the optical surface protection film
1 of the invention includes a substrate layer 10 and a pressure-
sensitive adhesive layer 12 placed on one side of the substrate
layer 10, wherein the pressure-sensitive adhesive layer
12-side surface of the substrate layer 10 has an arithmetic
average surface roughness (Ra,) of 0.65 um or less, and the
other side surface of the substrate layer 10 has an arithmetic
average surface roughness (Ra,) of 0.6 um or more.

As shown 1 FIG. 1 or 2, the pressure-sensitive adhesive
layer 12 1s placed on one side of the substrate layer 10 accord-
ing to the invention. It 1s characterized in that the pressure-
sensitive adhesive layer 12 side-surface of the substrate layer
10 has an arithmetic average surface roughness (Ra,) of 0.65
um or less, while the other side surface of the substrate layer
10 has an arithmetic average surface roughness (Ra,) ot 0.6
LUm Or more.

The arithmetic average surtace roughness (Ra,) of the sub-
strate layer 10 1s 0.6 um or more, preferably from 0.6 to 1.0
um, more preferably from 0.7 to 0.8 um. When the arithmetic
average surface roughness (Ra,) 1s more than 1.0 um, the
surface profile of the substrate layer 10 can be transferred to
itself when it 1s formed 1nto a roll so that optical defects can be
casily produced in the prism face of a prism sheet or any other
adherend 2 attached thereto. When the arithmetic average
surface roughness (R, ) 1s less than 0.6 um, the surface of the
surface protection film 1 can be so smooth that uneven appli-
cation of pressure during lamination or the like may be more
likely to produce a localized pressing mark (imprinting mark)
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4

and a defective appearance, and, consequently, 1t may be not
casy to perform an appearance inspection of the adherend
together with the protection film attached thereto.

Further, the arithmetic average surface roughness (R,) of
the substrate layer 10 1s 0.65 um or less, preferably 0.6 um or
less, more preferably 0.5 um or less. When the arithmetic
average surface roughness (R,) 1s more than 0.65 um, the
protection film can cause deformation of a prism when
attached to a prism sheet or the like so that the optical prop-
erties of the prism sheet may be degraded.

The base layer 10 1s, preferably, a plastic film.

Examples of the plastic film include polyethylene film,
polypropylene film, polyester film, polycarbonate film, and
polystyrene film. These films may be used eitther alone or in
combination of two or more types as mixed plastic film. The
films may be laminated to be formed as plastic film.

r

T'he thickness of the base layer 10 1s not particularly speci-
fied, but 1s preferred to be 10 to 200 um, more preferably 15
to 100 um, particularly preferably 20 to 70 um. If the thick-
ness 1s too small, the strength when peeling off the surface
protection {ilm 1 or the surface protecting function may be
insuificient. If the thickness 1s too large, it may be disadvan-
tageous 1n the aspect of handling or cost.

The rough surface of the substrate layer 10 may be formed,
for example, by adding an anti-blocking agent such as natural

zeolite, synthetic zeolite, natural silica, synthetic silica,
crosslinked PMMA, or ultra-high molecular weight PE,

block PP, PE, EVA, EVOH, random PP, a reactor blend of PP
and a rubber component, an ethylene-a-olefin copolymer, a
propylene-a-olefin copolymer, an ethylene-propylene-a-ole-
fin copolymer, an ethylene-methyl methacrylate copolymer,
PET, PBT, 6-nylon, or 12-nylon to the material used to form
the substrate layer 10.

The base layer 10 may contain deterioration preventive
agents, such as antioxidant, ultraviolet absorbent, hindered
amine photostabilizer, other photostabilizers, antistatic
agent, and also other additives, for example, calcium oxide,
magnesium oxide, silica, zinc oxide, titanium oxide, other
fillers, pigment, eye-discharge preventive agent, lubricant,
anti-blocking agent, foaming agent, polyethylene i1mine, and
others, as appropniate. These compounds may be used either
alone or in combination of two or more types as mixture.

The surface of the base layer 10 may be treated appropri-
ately for enhancing the adhesion to the pressure-sensitive
adhesive layer 12 or backside treatment layer 14 by, for
example, corona discharge process, ultraviolet emission pro-
cess, flame process, plasma process, and spatter etching pro-
cess, or for controlling the adherability or improving the
adhering job by surface treatment, easy adhesion process, or
undercoat process.

On the other hand, the optical surface protection film 1 of
the mvention 1s also characterized by including the pressure-
sensitive adhesive layer 12 provided on one side of the sub-
strate layer 10.

As shown 1n FIG. 1 or 2, the optical surface protection film
1 of the invention has the pressure-sensitive adhesive layer 12
on one side of the substrate layer 10. In addition, the optical
surface protection film 1 of the mnvention may be used in the
form of a sheet, a tape, or the like. The pressure-sensitive
adhesive layer 12 may be a single layer or alaminate of two or
more layers.

Any known removable pressure-sensitive adhesive such as
a rubber-based pressure-sensitive adhesive or a (imeth)acrylic
pressure-sensitive adhesive may be used to form the pressure-
sensitive adhesive layer 12. When the prism sheet 2 1s made of
acrylic resin, a rubber-based pressure-sensitive adhesive 1s
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particularly preferred for the prism face of the prism sheet 2 in
order to prevent the prism face from having a defective
appearance.

Examples of rubber material pressure-sensitive adhesive
include natural rubber, copolymer of natural rubber with
methyl methacrylate or other acrylic component, styrene
block copolymer and 1ts hydrogen additives, and styrene-
butadiene-styrene block copolymer and its hydrogen addi-
tives. In particular, a copolymer of natural rubber with methyl
methacrylate or other acrylic component 1s preferred. These
materials may be used either alone or in combination of two
Or more types.

By controlling the Mooney viscosity of the pressure-sen-
sitive adhesive agent, workability and adhesion reliance can
be enhanced.

The pressure-sensitive adhesive agent may contain other
known additives, for example, crosslinking agent, vulcaniz-
ing agent, silane coupling agent, tackifier, coloring agent,
pigment, other powder, dyestull, surface active agent, plasti-
cizer, surface lubricant, leveling agent, softening agent, anti-
oxidant, anti-aging agent, photostabilizer, ultraviolet absor-
bent, polymerization inhibitor, morganic or organic filler,
metal powder, granules, foils, and others, which may be
added appropriately depending on the application. By adding
a reducing agent within a controllable range, a redox system
may be composed.

The tackifier includes petroleum resin, phenol resin, rosin
resin, terpene resin, and others. They may be used either alone
or 1n combination of two or more types.

The blending amount of tackifier 1s not particularly speci-
fied, but1s about 1 to 200 parts by weight, preferably 10to 170
parts by weight 1n 100 parts by weight of rubber.

The crosslinking agent and vulcanmizing agent to be used
approprately include, for example, 1socyanate crosslinking
agent, thiuram vulcanizing agent, quinoid vulcanizing agent,
quinone dioxime vulcanizing agent, maleimide vulcanizing
agent, and others. They may be used either alone or in com-
bination of two or more types.

The blending amount of crosslinking agent and vulcaniz-
ing agent 1s not particularly specified, but 1s about 0.1 to 20
parts by weight, preferably 0.1 to 10 parts by weight in 100
parts by weight of rubber.

The surface of the pressure-sensitive adhesive layer 12 may
be treated for easy adhesion by, for example, corona process
or plasma process.

The thickness of the pressure-sensitive adhesive layer 12 1s
preferably from 2 to 10 um, more preferably from 2 to 9 um,
even more preferably from 2 to 6 um. On the other hand, when
the thickness of the pressure-sensitive adhesive layer 12 1s
more than 10 um, the adhesive strength can be so high that the
removability may be reduced after the surface protection film
1 1s attached. The prism sheet 2 or the like whose prism face
1s attached to the surface protection film 1 may be formed into
a roll or subjected to punching and then several tens pieces of
lens sheets with the resulting surface-protection-film 1 may
be laminated. In such a case, partially uneven pressure to the
lamination of the surface protection film 1 and the lens sheet
may be more likely to produce a localized pressing mark
(imprinting mark) and a defective appearance, and, conse-
quently, 1t may be difficult to perform an appearance 1nspec-
tion of the lens sheet with the surface protection film 1
attached thereto. When the thickness of the pressure-sensitive
adhesive layer 12 1s less than 2 um, 1t may fail to stably adhere
to the regularly-shaped surface of the prism face or the like
and may come off.

When the pressure-sensitive adhesive layer 12 1s exposed
at the surface, the pressure-sensitive adhesive layer 12 may be
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covered with a release sheet (a separator or release film),
which has undergone release treatment, until 1t 1s actually
used.

Examples of the material used to form the separator
include a plastic film such as a polyethylene, polypropylene,
polyethylene terephthalate, or polyester film, a porous mate-
rial such as paper, fabric, or nonwoven fabric, and an appro-
priate thin material such as a net, a foamed sheet, a metal foil,
and a laminate thereof. A plastic film 1s preferably used,
because of 1ts good surface smoothness.

Any plastic film capable of protecting the pressure-sensi-
tive adhesive layer 12 may be used, examples of which
include a polyethylene film, a polypropylene film, a poly-
butene film, a polybutadiene film, a polymethylpentene film,
a polyvinyl chloride film, a vinyl chloride copolymer film, a
polyethylene terephthalate film, a polybutylene terephthalate
film, a polyurethane film, and an ethylene-vinyl acetate
copolymer film.

The thickness of the separator 1s generally from about 5 to
about 200 um, preferably from about 5 to about 100 um.

When necessary, the separator may be treated with a
release agent such as silicone-based resin, fluorine-based
resin, polyvinyl alcohol-based resin, long-chain alkyl (C, , to
C,,)-based resin, or fatty acid amide-based resin, or any
modification thereof, or may be subjected to release and
antifouling treatment with silica powder or the like or to
antistatic treatment of coating type, kneading and mixing
type, vapor-deposition type, or the like. In particular, when
the surface of the separator i1s appropriately subjected to
release treatment such as silicone treatment, long-chain alkyl
treatment, or fluorine treatment, the releasability from the
pressure-sensitive adhesive layer 12 can be further increased.

In addition, the sheet that has undergone release treatment
in the above production method may be used as a separator for
surface-protective pressure-sensitive adhesive films without
modification, so that the process can be simplified.

As shown 1n FIG. 2, the optical surface protection film 1 of
the mnvention may further include a release-treated layer 14
that 1s provided on the other side surface of the substrate layer
10 opposite to the pressure-sensitive adhesive layer 12-side
surface.

For example, silicone-based resin, fluorine-based resin,
polyvinyl alcohol-based resin, long-chain alkyl (C,, to C,,)-
based resin, or fatty acid amide-based resin, or any modifica-
tion thereol may be used as a release agent to form the release-
treated layer 14. Silicone-based resin 1s particularly preferred
in view of the resultant properties, cost, and so on. One or
more of these materials may be used alone or 1n any combi-
nation.

Further, the release agent layer 14 may be formed using any
appropriate known method of forming release-treated layer
such as coating or transier.

On the other hand, the optical surface protection film 1
including the substrate layer 10 and the pressure-sensitive
adhesive layer 12 may be produced using various methods
with no particular limitation. Examples of such methods
include a method including the step of melting and coextrud-
ing the respective layer-forming resin materials to form a
laminate and a method including the steps of independently
forming the respective layers 1n the shape of films by extru-
sion or the like and bonding them with a pressure-sensitive
adhesive or the like. Among these methods, the coextrusion
method or the melt coextrusion method 1s preferred, because
it can provide a high level of adhesion between the respective
layers and simplify the process.

Further, 1n an embodiment of the invention, the optical
surface protective film 1 may be characterized by having a
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haze value of 30 to 75%, preterably 30 to 60%, more prefer-
ably 35 to 60%. When the optical surface protection film 1 has
a haze value of more than 75%, 1t may be difficult to perform
an appearance mspection of the optical sheet 2, such as a
prism sheet, with the surface protection film 1 attached
thereto. When the optical surface protection film 1 has a haze
value of less than 30%, uneven application of pressure during,
lamination or the like may form an apparent localized press-
ing mark (imprinting mark) on the surface protection film 1,
which may have an adverse effect on an appearance 1mspec-
tion of the optical sheet 2, such as a prism sheet, with the
surface protection film 1 attached thereto.

Furthermore, the surface protection film with optical film
of the mvention 1s characterized by including the optical film
2, specifically a prism sheet, and the optical surtace protection
film 1 attached to one or both sides of the optical film 2. The
optical film of the mmvention 1s equipped with the optical
surface protection film 1 having the advantage described
above and therefore allows an appearance inspection while
attaching the protection film, and 1t does not affect optical
properties of the adherend and has a high level of adhesion
reliability.

The optical film includes, for example, polarizing plate or
polarizer, retlector or transretlector, retardation plate (includ-
ing half or quarter wavelength plate), viewing angle compen-
sation film, brightness enhancement film, prism sheet or lens
sheet, diffusing plate, and other optical layer used 1n forming
of liquid crystal display device. In an embodiment of the
invention, an optical film having a fine uneven pattern such as
a lens sheet or a prism sheet with a precisely-formed prism
pattern 1s most preferably used as the optical film 2.

EMBODIMENTS

The configuration and effects of the invention are
described below by referring to exemplary embodiments. In
the embodiments, the performance 1tems were evaluated as
follows.

Example 1

A 40 um-thick polypropylene film with both sides corona-
treated was used as a substrate layer (support), which had an
inner-side surface with an arithmetic average surface rough-
ness (Ra,) 010.58 um and a pressure-sensitive adhesive layer-
side (outer-side) surface with an arithmetic average surface
roughness (Ra,) of 0.64 um. A silicone-based polymer
release agent (KS-847H manufactured by Shin-Etsu Chemi-
cal Co., Ltd.) was dissolved 1n a dilution solvent, and the
solution was applied to the outer side of the substrate layer
and dried to form a release-treated layer. As pressure-sensi-
tive adhesive layer, n 100 parts by weight of a natural rubber
graft copolymer (Mooney viscosity: 100, measurement con-
ditions: MS (1+4), 100° C.) containing 30% by weight of
poly(methyl methacrylate) and 30 parts by weight of a tacki-
fier resin (Quintone A-100 manufactured by Zeon Corpora-
tion) was dissolved 1n a dilution solvent. The solution was
applied to the polypropylene film and dried to form a 3 um-
thick pressure-sensitive adhesive layer so that a surface pro-
tection film was obtained.

Example 2

A surface protection {ilm was obtained using the process of
Example 1, except that the substrate layer (support) used was
a 40 um-thick polypropylene film with both sides corona-
treated which had an outer-side surface with an arithmetic
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average surface roughness (Ra,) of 0.64 um and a pressure-
sensitive adhesive layer-side (inner-side) surface with an
arithmetic average surface roughness (Ra,) o1 0.61 um.

Example 3

A surface protection film was obtained using the process of
Example 1, except that the substrate layer (support) used was
a 40 um-thick polypropylene film with both sides corona-
treated which had an outer-side surface with an arithmetic
average surface roughness (Ra,) of 0.74 um and a pressure-
sensitive adhesive layer-side (inner-side) surface with an
arithmetic average surface roughness (Ra,) of 0.58 um.

Example 4

A surface protection film was obtained using the process of
Example 2, except that the thickness of the pressure-sensitive
adhesive layer was set at 7 um.

Example 5

A surface protection film was obtained using the process of

Example 3, except that the thickness of the pressure-sensitive
adhesive layer was set at 5 um.

Comparative Example 1

A 40 um-thick polypropylene film with both sides corona-
treated was used as a substrate layer (support), which had an
outer-side surface with an arithmetic average surface rough-
ness (Ra, ) o1 0.49 um and a pressure-sensitive adhesive layer-
side (1inner-side) surface with an arithmetic average surface
roughness (Ra,) of 0.59 um. A silicone-based polymer
release agent (KS-847H manufactured by Shin-Etsu Chemi-
cal Co., Ltd.) was dissolved 1n a dilution solvent, and the
solution was applied to the outer side of the substrate layer
and dried to form a release-treated layer. As pressure-sensi-
tive adhesive layer, n 100 parts by weight of a natural rubber
grait copolymer (Mooney viscosity: 100, measurement con-
ditions: MS (1+4), 100° C.) containing 30% by weight of
poly(methyl methacrylate) and 30 parts by weight of a tacki-
fier resin (Quintone A-100 manufactured by Zeon Corpora-
tion) was dissolved 1n a dilution solvent. The solution was
applied to the polypropylene film and dried to form a 3 um-
thick pressure-sensitive adhesive layer so that a surface pro-
tection film was obtained.

Comparative Example 2

A surface protection film was obtained using the process of
Example 1, except that a solution of a long-chain alkyl type
release agent (Peeloil 1010 manufactured by Ipposha Oil
Industries Co., Ltd.) 1n a dilution solvent was applied to the
outer side (corona-treated surface) of the substrate layer and
dried to form the release-treated layer and that the thickness
of the pressure-sensitive adhesive layer was set at 12 um.

Comparative Example 3

A 40 um-thick polypropylene film with both sides corona-
treated was used as a substrate layer (support), which had an
outer-side surface with an arithmetic average surface rough-
ness (Ra, ) of 1.36 um and a pressure-sensitive adhesive layer-
side (1nner-side) surface with an arithmetic average surface
roughness (Ra,) of 1.18 um. A long-chain alkyl type release
agent (Peeloil 1010 manufactured by Ipposha Oil Industries
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Co., Ltd.) was dissolved 1n a dilution solvent, and the solution
was applied to the outer side of the substrate layer and dried
to form arelease-treated layer. As pressure-sensitive adhesive
layer, n 100 parts by weight of a natural rubber grait copoly-
mer (Mooney viscosity: 100, measurement conditions: MS
(1+4), 100° C.) containing 30% by weight of poly(methyl
methacrylate) and 20 parts by weight of a tackifier resin
(Quintone A-100 manufactured by Zeon Corporation) was
dissolved 1n a dilution solvent. The solution was applied to the
polypropylene film and dried to form a 3 um-thick pressure-
sensitive adhesive layer so that a surface protection film was
obtained.

Comparative Example 4

A 40 pum-thick polypropylene film with both sides corona-
treated was used as a substrate layer (support), which had an
outer-side surface with an arithmetic average surface rough-
ness (Ra, ) 010.81 um and a pressure-sensitive adhesive layer-
side (1inner-side) surface with an arithmetic average surface
roughness (R_,) of 0.70 um. A long-chain alkyl type release
agent (Peeloil 1010 manufactured by Ipposha Oi1l Industries
Co., Ltd.) was dissolved 1n a dilution solvent, and the solution
was applied to the outer side of the substrate layer and dried
to form arelease-treated layer. As pressure-sensitive adhesive
layer, in 100 parts by weight of a hydrogen additive of a
styrene-butadiene-styrene block copolymer (Kraton G16357
manufactured by Kraton Polymers LLC) and 20 parts by
weight of a tackifier resin (Arkon P-100 manufactured by
Arakawa Chemical Industries, Ltd.) was dissolved 1n a dilu-
tion solvent. The solution was applied to the polypropylene
film and dried to form a 3 um-thick pressure-sensitive adhe-
stve layer so that a surface protection film was obtained.

Comparative Example 5

The substrate layer used was a 40 um-thick polypropylene
(80 wt %)-polyethylene (20 wt %) melt blend film with one
side corona-treated (57% 1n haze according to JIS K 7136).
Three parts by weight of a crosslinking agent (tetraglycidyl-
1,3-bisaminomethylcyclohexane) was added to 100 parts by
weilght (solid) of an acrylate ester copolymer with a weight
average molecular weight (polystyrene-equivalent) of 500,
000 produced by copolymerization of 100 parts by weight of
butyl acrylate and 5 parts by weight of acrylic acid and mixed
together. A solution of the mixture in a dilution solvent was
applied to the film and dried to form a 5 um-thick pressure-
sensitive adhesive layer, which was then aged at 50° C. for 48
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The surface protection film obtained in each of the
Examples and the Comparative Examples was evaluated as
described below. The results are shown 1n Table 1.
(Measurement of Haze Value)

The haze value was measured with a haze meter (HZ-1
manufactured by Suga Test Instruments Co., Ltd.) according

to JIS P 8116.
(Measurement of Arithmetic Average Surface Roughness Ra)
Sample Preparation Method:

A double-sided adhesive tape with an adhesive thickness of
25+3 um, which had been produced with a PET release liner
but without a backing material, was attached to a slide glass,
and the protection film was attached onto the adhesive tape 1n
such a manner that the surface to be measured was placed face
up.

The measurement was performed using an optical profiler
NT-3300 (manufactured by Wyko Corporation) at n=>5 under
the following conditions: VSI mode objective lens, x2.5;
internal lens, x0.5; backscan, 10 um; length, 15 um; thresh-
old, 1%; Window f{iltering, None, 5 mmx5 mm. The upper
limit and lower limit values were excluded, and the remaining
three data were averaged for evaluation. The average of MD
and TD was used to calculate each arithmetic average surface
roughness Ra.

(Evaluation of Optical Defects)

The surface protection film was attached to a prism sheet
(with a prism angle of 90° and a prism pitch of 50 um) at a
linear pressure of 18 N/cm and a rate of 3 m/minute, and the
resulting laminate was stored under a pressure of 3 MPa at 50°
C. for 24 hours The protection film (50 mmx1350 mm) was
then peeled ofl at room temperature (23° C., 50% RH). The
presence or absence of optical defects was Vlsually checked
from the tlat face of the prism sheet opposite to the prism face
according to the criteria below.

o: There was no optical defect observed 1n the prism sheet.
x: There was any optical defect observed 1n the prism sheet.
(Evaluation of Pressing Marks (Imprinting Marks))

The surface protection film was attached to a prism sheet
(with a prism angle of 90° and a prism pitch of 50 um) at a
linear pressure of 18 N/cm and a rate of 3 m/minute, and the
resulting laminate was stored under a pressure of 1 MPa at 50°
C. for 24 hours. The protection film was then peeled off at
room temperature (23° C., 50% RH). The presence or absence
of optical defects was visually checked from the flat face of
the prism sheet opposite to the prism face according to the
criteria below.

-

o: There was no optical defect observed 1n the prism sheet.

-

hours, so that a surface protection film was obtained. x: There was any optical defect observed 1n the prism sheet.
TABLE 1
Com- Com-
Exam- Exam- Exam- IExam- Exam-  parative parative  Comparative Comparative Comparative
ple 1 ple 2 ple 3 ple 4 ple5 Examplel Example2 Example3  Example4  Example 5
Substrate  Arithmetic Outer side 0.64 0.64 0.74 0.64 0.74 0.49 0.65 1.36 0.81 0.21
layer average (back
surface surface)
roughness Ra,
(um) Inner side 0.58 0.61 0.58 0.61 0.59 0.59 0.58 1.18 0.70 0.23
(pressure-
sensitive
adhesive
layer-side
surface)

Ra,
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TABLE 1-continued
Com- Com-

Exam- Exam- Exam- Exam- Exam-  parative parative  Comparative Comparative Comparative

ple 1 ple 2 ple 3 ple 4 ple 5 Example 1 Example2 Example 3 Example 4  Example 5
Pressure-  Pressure-sensitive Rubber- Rubber- Rubber- Rubber- Rubber- Rubber- Rubber- Rubber- Rubber- Acrylic
sensitive  adhesive based based based based  based based based based based
adhesive  Thickness (um) 3.0 2.0 3.0 7.0 5.0 3.0 12.0 3.0 7.0 10.0
layer
Evaluation Haze value 34.5 56.5 46.5 57.9 47.1 60.3 34.5 57.1 20.1 15.7
of (%)
properties Optical defect O O O O O O O X O X

Pressing mark O O O O O X X O X X

Table 1 shows that even when a prism sheet was used as an
adherend, the surface protection film prepared in each of
Examples 1 to 5 had a high level of adhesion reliability, did
not atfect optical properties of the adherend, and allowed an
appearance ispection while 1t was attached to the adherend.

The mvention claimed 1s:

1. An optical surface protection film, comprising:

a substrate layer; and

a pressure-sensitive adhesive layer placed on one side of
the substrate layer, wherein the substrate layer has a
pressure-sensitive adhesive layer-side surface with an
arithmetic average surface roughness (Ra;) of 0.65 um
or less and another surface with an arithmetic average
surface roughness (Ra,) of 0.6 um to 1.0 um,

wherein the optical surface protective film 1s further char-
acterized in that 1t has no pressing marks when evaluated
by attaching the optical surface protective film to a prism
sheet, which prism sheet has a prism angle of 90° and a
prism pitch of 50 um, at a linear pressure of 18 N/cm and
arate of 3 m/minute, storing the resulting laminate under
apressure of 1 MPaat 50° C. for 24 hours, peeling off the
optical surface protective film at 23° C. and 50% relative
humidity, and visually determining from the flat face of
the prism sheet opposite to the prism face the presence or
absence of pressing marks,

wherein the substrate layer 1s formed from polypropylene,
and

wherein the pressure-sensitive adhesive layer 1s made of a
rubber-based pressure sensitive adhesive.
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2. The optical surface protection film of claim 1, wherein it
has a haze value of 30 to 75%.

3. The optical surface protection film of claim 1, wherein
the pressure-sensitive adhesive layer thickness 1s 2 to 10 um.

4. The optical surface protection film of claim 1, wherein it
1s Tor use 1n protecting a prism sheet surface.

5. An optical film with surface protection film, comprising:

an optical film; and

the optical surface protection film of claim 1 attached to

one or both sides of the optical film.

6. A prism sheet with surface protection {ilm, comprising;:

a prism sheet; and

the optical surface protection film of claim 1 attached to

one or both sides of the prism sheet.

7. The optical surface protection film of claim 2, wherein
the pressure-sensitive adhesive layer thickness 1s 2 to 10 um.

8. The optical surface protection film of claim 1, wherein
the anthmetic average surtace roughness Ra, 1s 0.5 um or
less.

9. The optical surface protection film of claim 1, further
comprising a release-treated layer.

10. The prism sheet with surface protection film of claim 6,
which has been formed 1nto a roll.

11. A stack of several tens of prism sheets with surface
protection {ilm according to claim 6.

12. The optical surface protection film of claim 1, wherein
the arithmetic average surface roughness Ra, 1s 0.5 um to 0.65
L.
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